Functional cloning of an Arabidopsis thaliana cDNA encoding cycloeucalenol cycloisomerase.
Plants and certain protists use cycloeucalenol cycloisomerase (EC ) to convert pentacyclic cyclopropyl sterols to conventional tetracyclic sterols. We used a novel complementation strategy to clone a cycloeucalenol cycloisomerase cDNA. Expressing an Arabidopsis thaliana cycloartenol synthase cDNA in a yeast lanosterol synthase mutant provided a sterol auxotroph that could be genetically complemented with the isomerase. We transformed this yeast strain with an Arabidopsis yeast expression library and selected sterol prototrophs to obtain a strain that accumulated biosynthetic ergosterol. The novel phenotype was conferred by an Arabidopsis cDNA that potentially encodes a 36-kDa protein. We expressed this cDNA (CPI1) in Escherichia coli and showed by gas chromatography-mass spectrometry that extracts from this strain isomerized cycloeucalenol to obtusifoliol in vitro. The cDNA will be useful for obtaining heterologously expressed protein for catalytic studies and elucidating the in vivo roles of cyclopropyl sterols.